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The present invention relates to electric in 
pulse distributing systems of the type described 
in my U. S. patent application Ser. No. 213,289, 
filed June 1, 1938, and my copending U. S. ap 
plications Ser. No. 739,018, filed Apr. 2, 1947 for 
“Signal Distributing. Systems' and Ser. No. 
739,019, filed Apr. 2, 1947 for "Electrical Trans 
mission Systems.' 
An object of my invention is to permit storing 

up, in each of the output channels, the Successive 
impulses for a certain time in a condenser, after 
which said impulses are caused to flow out. For 
this purpose, I make use in particular of inde 
pendent valves. 
Another object of my invention is to provide 

means for keeping each impulse stored up in the 
condenser and subsequently ensuring its quick 
outflow, after a given time. To this effect, ac 
cording to a feature of my invention, I make 
use to charge this condenser of a valve tube or 
equivalent. means, and means are provided to 
keep this condenser substantially at the same 
potential for a time and suddenly lowering this 
potential; said means advantageously include a 
resistance connected to said condenser and a 
source of periodically variable potential. This 
Source of potential is preferably constituted by 
a complex voltage generator based upon the use 
of capacitors, as described in my above men 
tioned prior U. S. patent applications. 

Still another object of my invention is to pro 
vide a device for supplying the electrodes in which 
the impulses are stored up with the necessary 
energizing voltages while facilitating the utiliza 
tion of the charge after its storing up. This de 
vice includes means for producing a symmetrical 
compensating auxiliary voltage and rejector re 
sistances or reactance Coils. 
According to a preferred embodiment, I lake 

use, for each of the independent output channels, 
of two small condensers of equal capacities, re 
spectively, supplied with energizing voltages 
(generally of complex shape with a very sharp 
maximum in the course of each period) which 
are equal and of contrary signs. These two Small 
capacitors are connected together by means of 
two resistors (or two inductance coils) of equal 
values. One of the condensers is connected with 
the anode where the impulses are stored up, the 
other serves merely to supply a compensation 
voltage. The point of junction of these re 
sistances (or inductance coils) is connected with 
the utilization circuit. In this circuit, the in 
fluence exerted by the energizing distribution is 
zero, since the two condensers supply equal and 
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2 
opposed currents; but the impulse that is stored 
up in the anode can, on the contrary, be utilized 
without perturbation. 
The main energizing voltage and the auxiliary 

voltage may be of different values, provided that 
the Waiues of the capacitors are inversely propor 
tional. According to a modification of my in 
vention, make use of a neutral point (or multiple 
terminal) transformer for obtaining the same re 
Sult. When rejector inductance coils are em 
ployed, the Whole of the inductance coil and 
capacitor may be tuned to enter into resonance 
with the highest frequency of the sensitizing 
voltage. The symmetrical compensation voltage 
is preferably obtained through a System of capaci 
tors made according to the principle set forth in 
my above prior U. S. applications. 
Preferred embodiments of my invention will be 

hereinafter described with reference to the ac 
companying drawings, given merely by way of 
example and in which: 

Fig. 1 is a general view of a distribution system 
according to the present invention; 

Fig. 2 is a curve giving, as a function of time, 
the shape of the voltage induced in one of the 
anodes, and the compensation voltage; 

Fig. 3 shows, as a function of time, the shape 
of the voltage obtained in one of the output cir 
cuits, for different values of the discharge re 
sistance; 

Fig. 4 illustrates the advantage obtained in 
periodically modifying the potential at the end 
of this resistance according to the principle of 
my invention; 

Fig. 5 shows how the desired voltage can be 
obtained by synthesis, through a suitable choice 
of amplitude and phase (application of the de 
composition of a periodic function into Fourier's 
Series) ; 

Fig. 6 shows how it is possible easily to induce 
in a conductor a periodical voltage resulting from 
the Sum of frequencies very different from one 
another. 

In Fig. 1, I have shown at the single input 
channel through which the impulses to be dis 
tributed arrive at a high rate, and at 2, 2’, etc., 
the terminals of the independent output channels 
to which the output voltages (with reference to 
the earth) are fed after distribution. - 

4 is the common cathode which receives th 
impulses from the input channel constituted by 
line and 6, 6', etc., are the successive anodes 
for storing up the impulses. Each output channel 
or utilization circuit 2, 2’, etc., is connected with a 
conductor strip , , etc., associated with an 
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anode, respectively. Passage of the impulses to 
the respective output channels is obtained by 
successively inducing in said anodes 6, 6', etc., a 
given potential relation with respect to Cathode 
4. This given potential relation corresponds in 
fact to the passage through a sharp maximum of 
the periodically varying voltage imparted to each 
of said anodes 6,6', etc., through the correspond 
ing conductor strip 7, T', etc. These periodically 
varying voltages are imparted to the respective 
conductor strips 7, 7', etc., so as to cause them to 
pass successively through said maximum. For 
instance, the curve representing the voltage in 
anode 6 as a function of time is shown at 6 on 
Fig. 2. Likewise, curve 6' represents the volt 
age which is induced in the next anode 6', and 
which is of the same shape as the preceding one 
but with a time lag with respect thereto. These 
induced voltages are obtained by superposing in 
said strips , , etc., several alternating currents 
of different respective frequencies and phases. 
For this purpose, the strips in question are ar 
ranged to act as capacitor plates cooperating 
with a set of opposed capacitor plates constis 
tuted by conductor strips 8a, 9a, Oa, fa, and 
8'a, 9'a, O'a, t'a (formed by ogive-shaped de 
posits on a sheet of insulating material) extends 
ing transversely to strips , , etc., the whole 
constituting a kind of multiple capacitor. Poly 
phase (four-phase) currents of different fre 
quencies are supplied from oscillators 5 and 5' 
and through distribution devices 8, 9, 10, and 
8, 9, O', ' to strips 8a, 9a, Oa, a and 8'a, 
'a, O'a, 'a which can therefore be considered 

as "primary' strips inducing, by capacity effect, 
the desired complex voltages f6, 6', etc. (Fig. 2), 
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in the 'secondary' strips, T', etc. The frequen- . 
cies of the currents fed at 5, 5’, etc., are multi 
plies of the main frequency (which, in the case 
of television, is the line scanning frequency); and 
for this purpose oscillators (5, 5 are synchro 
nized with oscillator 22, itself controlled by the 
synchronization signals. In Fig. 1, these Syn 
chronization signals are supposed to arrive 
through line 8. . 
According to a feature of my invention, instead 

of collecting through a mere rejector resistance 
the successive impulses stored up in strips , I 
make use of inductance coils 2, 2', etc., as rejec 
tor means. On the other hand, I employ supple 
mentary strips 4, 4', etc. forming condenser . 
plates of capacities equivalent to those of , but 
suitably positioned with respect to conductor de 
posits 8, 9, 0, . , 8, 9, O', ' to compensate the 
influence produced by the anode energizing vote 
ages in the utilization circuit. The voltage in 
duced in capacitor plate 4 is equal and opposed 
(or proportional) to that induced in the corre 
sponding capacitor plate. It is shown at 61 on 
Fig. 2. Likewise, the voltage induced in capaci 
tor plate 4 is equal and opposed to that induced 
in capacitor plate 7, as represented at 6'1 on 
Fig. 2. 
Utilization circuit 2 (which may eventually be 

associated with a capacitor 3 intended to increase 
the time constant) is connected to a capacitor 
plate 7 through inductance coil 2, where as it is 
connected with capacitor plate 4 through in 
ductance coil 3: as the capacities and Voltages 
are equal and opposed (or proportional) no cur 
rent is produced in circuit 2 as a result of the 
combined actions of oscillators 5 and 5. In a 
likewise manner, utilization circuit 2" (associated 
with capacitor 3') is connected through inducts 
ance coil 12' to capacitor plate 7 and through 
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4. 
inductance coil 3’ to capacitor plate 4' so that 
no parasitic induction occurs in line 2'. And the 
Same is true for each of the other independent 
output channels, not shown by the 'drawing, but 
connected in an analogous manner. 
According to another feature of my invention, 

I provide means for prolonging the duration of 
the impulse received in each independent output 
channel for an important portion of the time that 
elapses between the passage of two successive im 
pulses through this channel. An embodiment of 
these means is shown by Fig. 1 by Way of exame 
ple. 

f7, T, etc., are resistances adapted to permit 
the gradual flow of the successive charges Supe 
plies from the respective anodes. Now, instead 
of being merely connected with the ground, the 
end of each of these resistances is supplied with 
a periodically varying voltage with a view to en 
suring first a rational (that is to say a very slow), 
flow of the charge during most of the period, and 
then an extremely quick one. For this purpose, 
resistances it are connected to respective capaci 
tor plates 9, 9', etc., cooperating with two sets 
of conductor strips 24a 25a, 26a, 2a and 24'a, 
25'a, 26'a, 2d forming corresponding capacitor 
plates (in the same manner as above described 
for strips 7, T, etc., and conductor deposits, 9, 
0, , 8, 9 o', '), these sets of conductor 

strips being fed with four-phase currents from 
Oscillators 23 and 23 respectively through distri 
bution means 24, 25, 26, 27 and 24, 25, 26, 27. 
Coil 20, connected with the earth (through a 
polarization battery 2) ensures the outflow of 
the charge. Oscillators 23 and 23' are synchro 
nized with oscillator 22. 
The advantage obtained by periodically modi 

fying in a predetermined manner the potential 
at the end of each resistance , f', etc. ap 
pears clearly from Figs. 3 and 4 which give, as 
a function of time, the voltage and current in 
the different portions of the circuit. Fig. 3 re 
lates to the fixed potential discharge method 
used up to this time. I have shown at 28, 28, 
28', 28' the successive impulses received in the 
utilization condenser (cond-inser. 3 of Fig. 1 if it 
is Supposed that resistances , , are directly 
connected to the earth). If the discharge of 
the condenser is to be complete when the next 
impulse comes in, it is necessary to make use of 
a very small discharge resistance (resistance it 
connected with the earth); but in this case the 
utilization of the stored up signal becomes very 
defective since the area of the hatched portion 
is very Small due to the asymptotic decrease of 
the current. 
On the contrary, if it is endeavored to pro 

long the duration of the impulse that is stored 
up and to improve the utilization thereof by 
giving resistance 17 (connected with the earth) 
a high value, the discharge is no longer complete 
and the successive impulses received in each of 
the channels will overlap one another. This is 
also shown by Fig. 3 where 29, 29, 29, 29', 
29' are Successive impulses obtained in this 
Way. It is plain that while this does not matter 
Only as long as the Successive impulses have in 
creasing values (Such as impulse 29' succeeding 
to 29), it is no longer acceptable if the succes 
sive impulsis have irregularly varying ampli 
tudes, which is the most general case (impulses 
29', 29', 29' coming after an impulse 29 
of great amplitude). 
According to my invention, the potential at 

7S the end of resistance it, instead of remaining 
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stationary (due to its being connected with the 
earth) is given, through system 9, 9, etc., 24a, 
25a, 26a, 24'a, 25a, 26a, 27'a, 23, 23, a period 
ically varying value as shown at 30', 30' in Fig. 
4; the upper voltage level 30' delays the dis 
charge, whereas the lower level 30' produces a 
very quick discharge. 
On Fig. 4, I have shown at 3 the amplitude 

of variation of the stored up impulses. 
32', 32', 32' are successive impulses. I de 
termine the value of level 30' in such manner 
as to correspond to the mean level of the im 
pulses (half-way of amplitude 3), whereby, as 
long as this level 30' is maintained, there is 
practically, no discharge. Due to the Superim 
position of voltage 30', the low value impulse 
voltages, such as 32', will undergo a slight in 
crease during this interval, while the high value 
impulse voltages will be slightly reduced. But 
when the superimposed potential suddenly as 
sumes a negative value 30', the total voltage 
decreases very quickly. I have shown at 34, 34', 
34' etc. thise asymptotic decreases and at 36 
the limit value. The potential in the output 
channel then follows the curve 32, 35, 32, 35, 
32’, 35', 32’, 35', 32'''', 35'''', etc. Fig. 4 
shows the value of this voltage after a first fil 
tering. 3 f' is the maximum amplitude and 37, 
37, 37, 37’’, 37' the successive mean values. 
No interference of a signal with the next one is 
to be feared and the utilization of the signals 
in the output channel is excellent. 
As abov stated, in order to obtain the desired 

voltage variation at the end of each of the many 
resistances 7, 7' etc., I make use of a complex 
voltage generator as show at 23, 23, 24, 25, 26, 
27, 24', 25, 26, 27, 24a, 25a, 26a, 2.7a, 24'a, 
25'a, 26'a, 27'a, 9, 9', etc. Instead of the rec 
tangular shape of curve 30', 30', I preferably 
use a curve 39 (Fig. 5) having a Sufficiently sim 
ilar Shape and resulting from the Superposition 
to one another of the first terms of a 'Fourier 
series' decomposition of this curve. For in 
stance, by Superposing the main term (sinusoid 
38) and its first harmonic (sinusoid 38') or both 
of its two first harmonics (Sinusoid 38') I ob 
tain a curve 39 which is quit, satisfactory in 
practice (Fig. 5). This voltage is induced in the 
strips 9, 9' of Fig. 1 by means of four-phase 
distribution means 24, 25, 26, 27 and 24, 25, 
26, 2; inductance coils 20, 20' act as rejector 
elements. Battery 2 ensures the suitable mean 
potential, and oscillators 23 and 23' are syn 
chronized with heterodyne 22. 

Fig. 6 shows a generalization of the arrange 
ment of Fig. 1 which is particularly interesting 
if the respective frequencies of the voltages Sup 
plied to the various voltage distribution devices 
are very different from one another. In Fig. 6, 
I have shown at 43 the first four-phase distribu 
tion device and at 43 the curve of voltage as 
a function of time in one of the phases of this 
distribution device. I have likewise shown at 45 
the second four-phase distribution device and at 
45' the corresponding voltage curve, at 47 the 
third voltage distribution device and at 47 the 
corresponding voltage curve. The method 
therefore applies when frequency 45'' is high 
with respect to 47 and 43' is high with respect 
to 45'. I have diagrammatically shown at 48', 
48', 48' some of the primary conductor strips 
connected with distribution device 47 and at 59 
one of the corresponding secondary strips, at 46, 
46, 46'', 46' some of the primary strips con 
nected with distribution 45 and at 54 and 55 tWO 
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secondary strips in phase opposition, at 44, 44', 
44'', 44' some of the primary strips connected 
with distribution 43, and at 49 and 50 two cor 
responding Secondary Strips in phase opposition. 
According to my invention, each of the second 
ary strips is provided with individual rejector 
means such as an inductance coil (or a resist 
ance). Strip 50 is connected with strip 54 
through inductance coil 5. Likewise, strip 49 
in phase opposition with 50 is also connected 
with strip 54 through coil 52. Strip 50 is con 
nected with one of the anodes 42 of a multiple 
anode rectifier for distributing impulse and the 
cathode 4 of which receives modulation 40. 
The capacity of anode 42 is balanced with re 
Spect to the earth by means of a capacitor 53. 
In these conditions, conductor 54 is not in 
fluenced by distribution means 43. 

In a like manner I balance by means of 
capacitor 58 the Whole of the currents supplied 
with respect to the earth through 42, 53, 50 and 
49. Conductor 59 is not influenced by - distri 
bution device 45. Conductor 59 is in turn con 
nected through inductance coil 60 with the earth. 
The presence of inductance coils 5, 52, 56, 57 
has for its effect considerably to reduce the 
power (either reactive or real) supplied through 
current distributions 43, 45 and 47. Although 
frequencies 43', 45' and 47' are very different 
from one another, it is possible, through the use 
of a relatively small energy, to induce in each of 
the conductors 42, a complex voltage of high am 
plitude according to the method described in 
the parent patent. 
In a general manner, while I have, in the 

above description, disclosed what I deem to be 
practical and efficient embodiments of my in 
vention, it should be well understood that I do 
not wish to be limited ther to as there might 
be changes made in the arrangement, disposi 
tion and form of the parts without departing 
from the principle of the present invention as 
comprehended within the scope of the accom 
panying claims. 
What I claim is: 
1. A System for distributing successive im 

pulses of a periodically recurring group of im 
pulses from a single input channel to a plurality 
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of independent output channels which comprises, 
in combination, a set of insulated conductors 
corresponding each to one of said output chan 
nels, respectively, means for inducing in each of 
Said conductors periodic voltage variations at 
the periodicity of said groups and having one 
Sharp maximum in each of said periods and the 
Succession of maxima in the respective conduc 
tors in Synchronism with the flow of impulses 
in Said input channel, means for transmitting 
each incoming impulse from said input channel 
to that one of Said conductors which is passing 
through its voltage maximum during the im 
pulse, a set of auxiliary conductors correspond 
ing one for one with the first mentioned con 
ductors, respectively, means for producing in 
each of Said auxiliary conductors a voltage in 
phase opposition with the voltage in its corre 
Sponding first mentioned conductor, and decou 
pling means for connecting a point of each out 
put channel to the corresponding first men 
tioned conductor and to the auxiliary conductor 
in phase opposition therewith, respectively. 

2. A System for distributing successive im 
pulses from a single input channel to a plurality 
of independent output channels which comprises, 
in combination, a set of insulated conductors 
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corresponding each to one of said output chan 
nels, respectively, means for inducing in each 
of said conductors periodic voltage variations, 
respectively, with one sharp maximum in each 
period and with successive maxima in different 
ones of the respective conductors occurring in 
synchronism with the flow of impulses through 
said input channel, means for tranmitting each 
incoming impulse from said input channel to 
that one of said conductors which is concur 
rently passing through its voltage maximum, a 
set of auxiliary conductors one corresponding 
with each of said first mentioned conductors, 
respectively, means for producing in each of 
said auxiliary conductors a voltage variation in 
phase opposition with the voltage variation in 
the corresponding first mentioned conductor, 
and separate inductance coils for connecting a 
point of each output channel to the correspond 
ing first mentioned conductor and to the aux 
iliary conductor in phase opposition therewith, 
respectively. 

3. A system for distributing successive in 
pulses from a single input channel to a plurality 
of independent input channels which comprises, 
in combination, a set of insulat3d primary con 
ductor strips, a set of insulated secondary con 
ductor strips extending transversely to the strips 
of the first set and only capacitively coupled 
therewith, means for applying to each of Said 
respective primary Strips with at least One poly 
phase alternating voltage, said primary strips 
being so shaped as to induce in Said secondary 
strips, by said capacitive coupling, periodic com 
plex voltage variations respectively with one 
sharp maximum in each period and with Suc 
cessive maxima in the respective Secondary con 
ductor strips occurring in Synchronism with the 
flow of impulses through Said input channel, 
means for transmitting each incoming inpulse 
from said input channel to that one of said Sec 
ondary conductor strips which is concurrently 
at its voltage maximum, a set of auxiliary Sec 
ondary conductor strips, each corresponding to 
one of said first mentioned Secondary conductor 
strips, means for imparting to each of Said aux 
iliary secondary conductor strips a voltage var 
iation in phase opposition with the voltage war 
iation in the corresponding One of the first men 
tioned secondary conductor strips, respectively, 
and separate decoupling means for connecting 
a point of each output channel to one Secondary 
conductor strip and to the corresponding aux 
iliary conductor strip. 

4. A system for distributing Successive in 
pulses from a single input channel to a plurality 
of independent input channels which comprises, 
in combination, a set of insulated primary con 
ductor strips, a set of insulated secondary con 
ductor strips extending transversely to the strips 
of the first set and capacity coupled therewith, 
means for supplying the respective primary 
strips each with at least one polyphase alternat 
ing current, said primary strips being so shaped 
as to induce in each of said secondary strips, 
by said capacitive coupling, a periodic complex 
voltage variation with one sharp maximum in 
each period and with a succession of the maxima. 
occurring in the respective secondary conductor 
strips in synchronism with the flow of impulses 
through said input channel, means for trans 
mitting each incoming impulse from Said input 
channel to that one of Said secondary conduc 
tor strips which is concurrently at its voltage 
maximum, a set of auxiliary secondary conduc 

8 
tor strips so capacitively coupled with said prl 
mary conductor strips that on each of said aux 
iliary secondary strips is imparted a voltage var 
iation in phase opposition with the voltage var 
iation in a corresponding one of the first men 
tioned Secondary conductor strips, and separate 
inductance coils for connecting a point of each 
output channel to one secondary conductor strip 
and to the auxiliary conductor strip in phase op 

O position therewith, respectively. 
5. A System for distributing successive im 

pulses from a single input channel to a plurality 
of independent output channels which comprises, 
in combination, a set of insulated conductors 
corresponding each to one of said output chan 
nels, respectively, means for inducing in said 
conductors periodic voltage variations respec 
tively, said voltage variations each having one 
Sharp voltage maximum in each period, and suc 
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cession of the maximums occurring successively 
in the respective conductors in synchronims with 
the flow of impulses through said input chan 
nel, means for transmitting each incoming im 
pulse from said input channel to that of said 
conductors which is concurrently passing 
through its voltage maximum, a resistance con 
nected between each of said conductors and the 
corresponding output channel, a separate ca 
pacitor connected between ground and that end 
of each of Said resistances which is directly con 
nected with the corresponding conductor, and 
means for applying to the other end of each of 
Said resistances a voltage varying periodically 
in Synchronism with the flow of impulses 
through the output channel associated with 
Said resistance and equal substantially to the 
mean value of the impulse voltages, and means 
for reducing said voltage at the end of each of 

. periods to a value greatly below said mean 
Wale 

6. A System according to claim 5 in which the 
means for applying to the second mentioned end 
of each of Said resistances a periodically vary 
ing voltage includes a set of insulated sacondary 
conductor Strips connected each to an end of one 
of Said resistances, respectively, a set of insu 
lated primary strips extending transversely to 
the strips of Said first set and capacitively cou 
pled therewith, and means for supplying each of 
Said respective primary strips with at least one 
polyphase alternating voltage in synchronism 
with the flow of impulses through said input 
channel. 

7. In a System of the kind described, the com 
bination of a single input channel supplied with 
Successive electrical impulses, a plurality of in 
dependent output channels, a set of conductors 
connected each to one of said output channels, 
respectively, means for distributing the incom 
ing impulses from said input channel to said con 
ductors successively, a capacitor and a further 
impedance inserted between ground and each of 

. Said conductors, and means connected between 
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said further impedance and ground for impart 
ing to each of said conductors through its cor 
responding further impedance, a voltage vary 
ing during the time interval between two suc 
cessive impulses flowing through the output 
channel associated with said conductor, for most 
of the duration of said time interval, equal to 
the mean value of the impulse voltages, to pre 
vent discharge, through said impdance, of the 
last impulse received and, at the end of said in 
terval, Substantially below said mean voltage 
value, to enable rapid discharge of said capacitor, 
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8. In a system of the kind described, the Con 
bination of a single input channel supplied with 
successive electrical impulses, a plurality of in 
dependent output channels, a set of conductors 
corresponding each to one of said output chan 
nels respectively, means for distributing the in 
coming impuls-s from said input channel to 
said conductors successively, a resistance in 
serted between each of said conductors and 
ground, a capacitor inserted connected between 
ground and that end of each of said resistances 
which is directly connected with the correspond 
ing conductor, and means for applying to the 
other end of each of said resistances, a voltage 
wave varying during the time interval between 
two successive impulses flowing through the out 
put channel associated with said resistance so 
as to be, for most of the duration of said time 
interval, equal to the mean value of the impulse 
voltages, thus preventing discharge through Said 
resistance of the last impulse received, and, at 
the end of said interval, well below said mean 
value, to effect rapid discharge of Said conden 
Se. 

9. In a pulse lengthening system, a series cir 
cuit comprising a two terminal condenser, a dis 
charge resistance for said condenser, a common 
point on said series circuit, one terminal of Said 
condenser connected to said common point, 
means for applying a voltage pulse of one polar 
ity directly to the other terminal of Said con 
denser to charge said condenser to the full volt 
age of said pulse, a source of discharge voltage 
pulse of polarity opposite to said first polarity, 
and means for applying said discharge voltage 
pulse to discharge said condenser via said re 
sistance, said resistance and condenser having a 
sufficiently long time constant to prevent Sub 
stantial discharge of said condenser through said 
series circuit during the time interval interne 
diate Said pulses. 

10. The combination in accordance with claim 
9 wherein is further provided a Source of D.C. 
steady charging voltage in said series circuit, 
said D.-C. steady voltage having substantially 
one half the amplitude of said first mentioned 
pulse. 

11. In a pulse lengthening System, a Source of 
periodic storing pulses of variable voltage, a 
storage condenser, means for charging Said Con 
denser in response to each of Said periodic stor 
ing pulses to the full amplitude of said each of 
said storing pulses, a source of periodic discharge 
pulses, each of said discharge pulses occurring 
just antecedent to one of said storing pulses, 
said discharge pulses each of Substantially one 
amplitude, a relatively high resistance, and 
means for applying said discharge pulses to Said 
condenser via said relatively high resistance, 

12. The combination in accordance with claim 
11 wherein is further provided means continu 
ously tending to charge said storage condenser 
to a voltage equal to the average of Said series 
of storing pulses. 

13. In a pulse lengthening system, a source of 
periodic storing pulses of variable voltage and 
first polarity, a condenser, a circuit of negligible 
resistance for charging said condenser in re 
sponse to each of said storing pulses to the full 
voltage of said each of Said storing pulses, a 
source of discharge puls...s of second polarity op- 7 
posite to said first polarity and of uniform volt 
age, said pulses of second polarity occurring 
each immediately antecedent one of said stor 
ing pulses, a relatively high resistance, and 
means for applying said discharge pulses to said 

O 

20 

3. 

4. 

5 5 

50 

10 
condenser via said relatively high resistance, 
said relatively high resistance having sufficient 
magnitude to prevent substantial discharge of 
said condenser in the interval between any suc 
cessive storing and discharge pulse. 

14. The combination in accordance with claim 
13 wherein is further provided a source of steady 
D.-C. Voltage connected to charge said condenser 
via said relatively high resistance to a value sub 
stantially midway of the peak value of said pe 
riodic storing pulses. 

15. In a pulse lengthening system, a source of 
periodic pulses of variable amplitude, a con 
denser, means for charging said condenser in 
response to each of said pulses to the full am 
plitude of said each of said pulses, a source of 
periodic discharge pulses for said condenser, one 
of said discharge pulses occurring antecedent to 
each of Said first mentioned pulses, a discharge 
resistor connected in series between said con 
denser and said source of periodic discharge 
pulses for said condenser, said condensir and 
said discharge resistor having a time constant 
and said discharge pulses having an amplitude, 
such that said condenser is rapidly discharged 
only in response to each of said discharge pulses. 

16. The combination in accordance with claim 
15 wherein is further provided means normally 
tending to maintain said condenser charged to 
E. mean value of said pulses of variable ampli 

ide. 
17. In a system for distributing impulses, a 

Source of recurrent pulses of a first polarity and 
variable amplitude, a condenser, means for ap 
plying Said pulses to charge said condenser in 
Said first polarity, a source of pulses of second 
polarity opposite Said first polarity and of unin 
form amplitude, a relatively high resistance, and 
means for applying each of said pulses of second 
polarity via said resistance to charge said con 
denser in said opposite polarity at times inter 
mediate each pair of Said first pulses. 

18. In a system for distributing impulses, a 
source of impulses of one polarity, a condenser, 
a resistance, a source of D.-C. voltage, means for 
applying said impulses of one polarity to charge 
said condenser, a Switch, and means responsive 
to closure of said switch for connecting said 
Source of D.-C. voltage to charge said condenser 
in opposite polarity through Said resistance. 

19. A system for distributing successive in 
pulses of a periodically recurring group of in 
pulses of variable amplitude from a single input 
channel to a plurality of independent output 
channels which comprises, in combination, a set 
of conductors corresponding each to one of Said 
output channels, a separate condenser connected 
between each of said conductors and a common 
point, means for distributing separate Ones of 
said impulses to separate Ones of said conductors 
to charge said condensers substantially in 
stantaneously each to a voltage corresponding 
with the amplitude of one of said impulses, a 
source of periodically recurring discharge pulses 
for said condensers, said discharge pulses of Sub 
stantially uniform amplitudes, a plurality of 
relatively high resistances, means for distributing 
said discharge pulses to said condensers via said 
resistances, each discharge pulse to a different 
one of said condensers via a different one of Said 
resistances, said resistances having such relation 
to the capacities of said condensers and the ampli 
tudes of said discharge pulses as to effect stor 
age of said impulses and relatively rapid dis 

is charge in response to said discharge pulses. 



20. The combination-in accordance with claim 
19 wherein is further provided a source of D.-C. 
steady voltage for continually charging said con 
densers through said resistances to a value less 
than the maximum value of said impulses of 
variable amplitude. 

21. In a pulse lengthening circuit, a series cir 
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cuit comprising a condenser and a relatively high 
resistance in series, means for applying directly 
across said condenser periodic pulses of variable 
amplitude, each of said pulses charging said con 
denser to a voltage corresponding with its total 
amplitude, said condenser and resistance having 
a sufficiently long time constant in relation to the 
time intervals between successive pulses to pre 
vent substantial discharge of said condenser dur 
ing said time intervals, a source of periodic dis 
charge pulses for said condenser, means for ap 
plying said discharge pulses in series with said 
condenser and said resistance, said discharge 
pulses having each sufficient amplitude radically 
to alter the charge of said condenser through said 
resistance. 
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22. The combination in accordance with claim 
21 wherein is further provided in said series cir 
cuit a source of steady D.-C. voltage having a 
value approximately equal to the average of said 
periodic pulses of variable amplitude, and poled in 
a sense to tend to charge said condenser through 
said resistance. 
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